The relationship between desaturation of fatty acid and conjugated linoleic acid (CLA) accumulation in ruminants body fat was examined. Ten castrated goats were assigned to one of two treatments, maintenance group and full-feed group. After a 90 day feeding trial, subcutaneous fat, perinephric fat, Musculus longissimus thoracis, digesta in rumen and abomasum, Medulla ossium flava in left Ossa metatarsalia, Ossa cruris and Femur were obtained. The unsaturated fatty acid and CLA concentration in subcutaneous fat were significantly higher compared to the perinephric fat, and the values of the full-feed group were higher than those of the maintenance group. The CLA and unsaturated fatty acid concentrations in Medulla ossium flava were the highest in Ossa metatarsalia located on body surface followed by Ossa cruris and Femur. CLA concentration in digesta was low, thus the absorption of CLA from digestive tract was not the only important route for CLA supply to ruminant body fat. A high positive correlation between C17: 1/C17: 0 and CLA/t11-C18:1 was recognized in adipose tissues and Medulla ossium flava. The results agreed with the hypothesis that a greater part of CLA in ruminant adipose tissues was biosynthesized. First, the poly-unsaturated fatty acid in feedstuff is changed into t11-C18:1 by rumen biohydrogenation and then t11-C18:1 is absorbed from digestive tract and accumulated in the adipose tissues before converting into CLA by desaturation.
ered that CLA as the intermediate of fatty acid saturation is taken into the ruminants body fat by absorption from digestive tract. However, it is pointed out that endogenous desaturation of t11-C18:1 could be a major precursor for CLA in body fat1). Therefore, 
Materials and Methods

Experimental procedure
Ten castrated goats aged about five years were assigned to one of two treatments; maintenance group (initial body weight: 35.7kg) and full-feed group (initial body weight: 38.2kg), and each group was kept in a pen during a 90 day experimental period. Five goats of the maintenance group were fed restricted amount of concentrate (crude protein (CP): 15 total digestible nutrient (TDN): 70%) and Italian ryegrass hay, 0.5% and 1.5% of body weight/day respectively, to maintain their body weight. Another five goats of the full-feed group was given ad libitum access to the concentrate and hay. The amount of concentrate intake of this group was 4.2% of body weight/day, and the roughage intake which was not measured, was lesser than the maintenance group. Daily gain for the experimental period of the maintenance group and the full-feed group were 15g and 210 g, respectively.
These goats were slaughtered after the feeding trial,
and subcutaneous fat at the 8th rib and perinephric fat were obtained from each individual. And Medulla ossium flava in left Ossa metatarsalia, Ossa cruris and Femur, Musculus longissimus thoracis at the 8th rib, the digesta in rumen and abomasum were obtained from two goats from each group. The marrow part of Medulla ossium flava was replaced by the fatty tissues. Analytical method Total lipid from each sample was extracted by chloroform: methanol (2:1).
As for a total lipid from M. longissimus thoracis, triacylglycerol and phospholipid were separated by Thin Layer Chromatography (TLC). Transesterification of extracted lipid was accomplished using alkaline catalyst4, 7). Other measurement conditions are similar as described in the previous paper12).
Statistical analysis
Differences between the groups, and between the subcutaneous and perinephric fat in a fatty acid composition were compared by the analysis of variance in two-way classification. Data on comparison of the fatty acid composition among anatomical locations or the lipid fractions, were analysed by the analysis of variance in one-way classification blocked by each individual goat without replication8).
Results and discussion Table 1 shows the total unsaturated fatty acid, t11 -C18:1 and CLA concentrations in the subcutaneous and perinephric fat of each group. The total unsaturated fatty acid and CLA concentrations in subcutaneous fat located on body surface, were significantly higher compared to those in perinephric fat located in deep. It is known that exogenous fatty acids absorbed from small intestines accumulate much more in perinephric fat than in subcutaneous fat10, 11). And, CLA concentration in perinephric fat should be higher than that in subcutaneous fat, if the CLA escape rumen biohydrogenation and having been absorbed is the main supply source of CLA in ruminant adipose tissues. However, the results were opposite to the previous report in beef cattle13), and support the hypothesis that a relatively small portion of CLA is absorbed from the digestive tract1).
Moreover, total unsaturated fatty acid and CLA factor of the CLA accumulation seems to be t11-C18:1 supply which increase by the higher intake of roughage12). It is described that ruminal supply of t11-C18:1 may be more important in modulating milk fat CLA level than the ruminal contribution of CLA1). The importance of the higher intake of fibrous feed and ruminal supply of t11-C18:1 is similar in CLA level of the beef cattle. Table 2 shows the fatty acid compositions of Medulla ossium flava, adipose tissues, Musculus Table 2 .
Fatty acid composition (wt.%) of total lipid in Medulla ossium flava, adipose tissues, digesta in rumen and abomasum, triacylglycerol and phospholipid in M. longissimus thoracis of goat (n=4) longissimus thoracis, and digesta of four goats. CLA and unsaturated fatty acid concentration in Medulla ossium flava were the highest in Ossa metatarsalia located on body surface, and followed by Ossa cruris and Femur. Especially, in Ossa metatarsalia, CLA concentration is extremely high and mono unsaturated fatty acid concentration was 74%, comparable to olive oil5). CLA concentration in triacylglycerol fraction of M. longissimus thoracis was low, which was similar to that of perinephric fat. In phospholipid fraction which accumulated a lot of poly-unsaturated fatty acids, the amount of CLA was little. And CLA concentration in digesta was extremely low. High CLA concentration of the fatty tissues located on body surface and low level of digesta support the hypothesis that a relatively small portion of CLA is absorbed from the digestive tract1) and endogenous desaturation of t11-C18:1 could also be a major precursor for CLA in body fat1). The percentage of "CLA+t11-C18:1", intermediate during the hydrogenation of poly-unsaturated fatty acids, of digesta in rumen and abomasum were 4.1% and 3.1% in the full-feed group, 2.0% and 1.6% in the maintenance group. The amount of polyunsaturated fatty acids intake is larger because of a large amount of feed intake, and these intermediates were increased in the full-feed group than in the maintenance group. However, there was no difference in "CLA+t11-C18:1" concentration of the body fat between groups as shown in Table 1 . It seems that these fatty acids in the full-feed group was diluted to a large amount of biosynthesized fatty acids. The constant ratio of CLA to t11-C18:1 in milk fat is a good ground to hypothesize that t11-C18:1 is the precursor of CLA1). And the basis that 1/3 of the circulating t11-C18:1 taken up by the mammary gland is desaturated to CLA as follows CLA/t11-C18:1 in milk fat is 1/21). In this experiment, a considerable difference was recognized in the CLA/t 11-C18:1 of each tissue. It is described that differences in desaturase activity explain the large differences in concentrations of CLA in milk fat observed among animals1), and adipose tissue has the greatest activity of desaturase in growing ruminants1). To prove this hypothesis, it may be important to show that CLA/t11-C18:1 in each adipose tissue reflected the difference of the desaturation.
In the digesta C17:0 was 0.5%, and C15:1 and C17:1 were not detected. It is thought that C17:0 is supplied by the absorption from digestive tract or elongation of carbon chain from C15:0, and C17:1 is biosynthesized from C17:0 by the desaturation. In convenience, C19:1 which may be biosynthesized from C17:1 by the elongation of carbon chain, scarcely exists in adipose tissues. Therefore, it seems that the ratio of C17:1 to C17:0 (C17:1/C17:0) would show the level of desaturation in adipose tissue. It was expected that the correlation between C17:1/ C17:0 and CLA/t11-C18:1 would be positive, if CLA is biosynthesized by the desaturation of Therefore, that correlation was calculated in adipose tissues. As a result, a fairly high positive correlation was recognized as shown in Fig. 1 . It seems that the conversion of t11-C18:1 into CLA is active, in the adipose tissues of the full-feed group in goats. Moreover, a similar correlation in 20 samples in total, 5 tissues (Medulla ossium flava and adipose tissues) of 4 goats was calculated. As a result, a fairly high positive correlation was recognized as shown in Fig. 2 . It seems that the conversion of t11-C18:1 into CLA is active, in the tissues located on body surface. And, it was suggested that the difference of the desaturation level influenced by fattening or anatomical location relate to the conversion activity into CLA. This experiment results agree with the hypothesis about CLA supply to ruminants1). That is, a greater part of CLA in ruminant adipose tissues was biosynthesized. First, the poly-unsaturated fatty acid in feedstuff is changed into t11-C18:1 by rumen biohydrogenation. Then, t11-C18:1 is absorbed from digestive tract and accumulated in the adipose tissues, before converting into CLA by the desaturation.
